The syntheses of flavonoids hepta-oxygenated at C-2',3',4',5,6,6',7 and C-2',3,4',5,5', 6,7 with two hydroxy and five methoxy groups were discussed in connection with the structure of brickellin (2',5-dihydroxy-3,4',5 ',6,7-pentamethoxyflavone) in our previous papets2 ' 3) The flavonoids with three hydroxy and four methoxy groups located at C-2',3',4',5,6,6',7, C-2',3',4',5,6',7,8, C-2',3,4',5,5',6,7 and C-2',3,4',5,5',7,8 were synthesized to confirm the structure of NAS-3.4) The results of a comparison with the synthetic products (4',5,6'-trihydroxy-2',3',6,7-tetramethoxy-(1), 2 ',4',5-trihydroxy-3 ',6,6 ',7-tetramethoxy-(3) and 3',5,6'-trihydroxy-2',4',6,7-tetramethoxyflavone (4)) and identification of NAS-3 with synthetic 2',4',5-trihydroxy-3,5',7,8-tetramethoxyflavone (13) were reported in our previous publications.5 ' 6) In this paper, the synthesis of the flavonoids (1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) , the preparation of their starting materials and the characteristic spectral features are described. The requisite aldehyde for synthesis of 1, 4,6-dibenzyloxy-2 ,3-dimethoxybenzaldehyde (14) was prepared as follows; bromination of 2-hydroxy-3-methoxybenzaldehyde (o-vanillin), followed by methylation and the Baeyer-Villiger reaction gave 1-bromo-3-hydroxv-4 ,5-(27).7) The aldehyde 27 was further subjected to the Baeyer-Villiger reaction to give the diphenol, which was benzylated to obtain 1,5-dibenzyloxy-2,3-dimethoxybenzene (28) . The Vilsmeier reaction of 28 gave a mixture of 14 and its isomer , 2,6-dibenzyloxy-3,4-dimethoxybenzaldehyde (15) in a ratio of ca. 1 : 1. Each structure was determined by nuclear Overhauser effect (NOE) techniques in the proton nuclear magnetic resonance (4-1-NMR) spectra. In the case of 15, 23% NOE at the aromatic proton was observed on irradiation of the methoxy groups. On the other hand, no NOE was observed in 14 on similar irradiation . The total yield of 14 and 15 was 12% from o-vanillin. This method of preparation for 1 was improved by using the isopropyl group instead of the benzyl group. That is, 2-hydroxy-4,6-diisopropyloxyacetophenone (29)8) was subjected to the Dakin reaction to give 1,2-dihydroxy-3,5-diisopropyloxybenzene (30), which was easily oxidized to the o-quinone in air. The oquinone was immediately methylated after reduction with sodium hydrosulfite to 3,5-diisopropyloxy-1,2-dimethoxybenzene (31). The Vilsmeier reaction of 31 gave a mixture of 4,6-diisopropyloxy-2,3-dimethoxy-(16) and 2,6-diisopropyloxy-3,4-dimethoxybenzaldehyde (17) in a ratio of ca. 1: 1. Each structure was confirmed by the same technique as mentioned above (16, 0%; 17, 23% NOE). The total yield of a mixture of 16 and 17 was 63% from 30. 2,4-Dibenzyloxy-3,6-dimethoxy-(18) and 3,6-dibenzyloxy-2,4-dimethoxybenzaldehyde (19) were then prepared by oxidation with nitric acid, reduction with sodium hydrosulfite, methylation (or benzylation) and finally by the Vilsmeier reaction of 1,2,3-tribenzyloxy-or 1,2,3-trimethoxybenzene (see Experimental).
Syntheses of Flavones (1 5) and Flavonols (6 12) The aldehydes (14-19) were condensed with 2-hydroxy-4,5,6-trimethoxy-(32) or 2-hydroxy-3,4,6-trimethoxyacetophenone (33) in the presence of piperidine in pyridine to give the corresponding chalcones, 4,6-dibenzyloxy-2'-hydroxy-2,3,4',5',6-pentamethoxy-(34), 2,6-dibenzyloxy-2 '-hydroxy-3,4,4 ',5 ',6 '-pentamethoxy-(35), 2 '-hydroxy-4,6-diisopropyloxy-2,3,4 ',5 ',61-pentamethoxy-(36), 2 '-hydroxy-2,6-diisopropyloxy-3,4,4 ',5 ',6 '-pentamethoxy-(37), 2,4-dibenzyloxy-2'-hydroxy-3,4',5 ',6,6 '-pentamethoxy-(38), 3,6-dibenzyloxy-2'-hydroxy-2,4,4 ',5 ',6 '-pentamethoxy-(39), and 2,4-dibenzyloxy-2 '-hydroxy-3, 3 ',4',6,6 '-pentamethoxychalcone (40). The chalcone 34 was directly oxidized with 2,3-dichloro-5,6-di- cyano-1 ,4-benzoquinone (DDQ)9) to 4 ',6 '-dibenzyloxy-2 1,3 ',5,6,7-pentamethoxyflavone (34a). Debenzylation, followed by partial demethylation of 34a gave the desired flavone 1. Analogous treatment of the chalcones 35-40 gave the corresponding flavones 35a-40a which were further led to 2',5,6'-trihydroxy-3',4',6,7-tetramethoxy-(2) , 2',4',5-trihydroxy-3 ',6,6 ',7-tetramethoxy-(3), 3 ',5,6 '-trihydroxy-2 ',4 ',6,7-tetramethoxy-(4) and 2 ' ,4 ',5-trihydroxy-3 ',6 ',7,8-tetramethoxyflavone (5), respectively.
On the other hand, the aldehydes (20-25), synthesis of which was described in a previous paper,10) were also condensed with 32 or 33 in the presence of potassium hydroxide to give 2 '-hydroxy-2-isopropyloxy-4,4 ',5,5 ',6 '-pentamethoxy-(41), 2 '-hydroxy-2 ,4-diisopropyloxy-4 ',5,5 ',6 '-tetramethoxy-(42), 2,4-dibenzyloxy-2 '-hydroxy-4 ',5,5 ',6 '-tetramethoxy-(43), 2 '-hydroxy-4-isopropyloxy-2,4 ',5,5 ',6 '-pentamethoxy-(44) , 2 '-hydroxy-2,5-diisopropyloxy-4,4 ',5 ',6 '-tetramethoxy-(45), 2,5-dibenzyloxy-2 '-hydroxy-4 ,4 ',5 ',6 '-tetramethoxy-(46) and 2 '-hydroxy-2,5-diisopropyloxy-3 ',4,4 ',6 '-tetramethoxychalcone (47) , respectively. The chalcone 41 was subjected to the Algar-Flynn-Oyamada (AFO) flavonol synthesis2) to afford 3-hydroxy-2'-isopropyloxy-4',5,5',6,7-pentamethoxyflavone (41a) , which 
